By modeling the stripe phase in cuprates as spin gapped stripes coupled to the RVB liquid of preformed electron pairs, I derive the low energy effective theory of the RVB phase variable. It is found that the effect of stripe dynamics (including both longitudinal and transverse modes) leads to incipient temporal phase stiffness in the RVB liquid, which tunes a quantum phase transition toward a superconducting ground state with global phase order. Physical consequences of this quantum criticality are discussed.
I. INTRODUCTION
The relevance of quantum criticality to the mechanism of high T c superconductivity in cuprates has captured considerable interest in the theoretical community. One scenario [1] argues that the proximity to a quantum critical point associated with antiferromagnetic(AFM) ordering is responsible for the anomalous normal state properties and the pairing mechanism that leads to d-wave superconductivity. There is also recipe that emphasizes the competition between AFM and superconductivity(SC) orders [2] , which is likely controlled by hidden quantum critical points [3] .
Recently there have been convincing experimental evidences that support the presence of stripe ordering (both dynamic and static) in typical cuprate materials such as La 2−δ Sr δ CuO 4 , Y Ba 2 Cu 3 O 7−δ and Bi 2 Sr 2 CaCu 2 O 8+δ (Bi-2212) etc [4] . This offers new possibilities of quantum critical scenarios, considering that stripe phase requires charge order to be locked to local AFM order in its competition with SC ordering. Motivated by these results, suggestions of new critical point associated with charge ordering [5] were advanced.
Among many unresolved issues on relations between various orders, the interplay between stripe order and SC order has been under hot discussions [6] . In the theory suggested in ref [7] , it is argued that Cooper pairing is induced in hole-rich stripes through "spin proximity" effect caused by pair tunneling between stripe and insulating background, and global phase ordering occurs at a lower energy scale determined by the inter-stripe Josephson coupling which is enhanced by transverse zero-point fluctuations of stripes [8] . In parallel to the above recipe, I recently suggested a scenario [9] where stripes are coupled to an RVB ( Resonating Valence Bond) spin liquid background through single-particle hopping, which results in the generation of two quantitatively different gaps ( normal state pseudo-gap and superconducting gap) by strong pairing correlation inherent in the RVB environment. In both of these scenarios, the dynamical stripes play the central role in accommodating the seeds of Copper 
II. FORMULATIONS
Based on the two-component stripe picture suggested in ref [9] , one can start with the total microscopic Hamiltonian as follows,
+ H couple (c, c 
where
Integrating over fermion variables, one can get the "free energy " of RVB order parameters(OP) ∆ ij [14] :
where a,b,c are parameters derived from microscopic model calculations. Then approaching the continuous limit by coarse graining:
one can arrive at the following effective action
where [9] for detail).
Coupling between 1D stripes and 2D RVB background H couple : 
We 
where H tm is the Hamiltonian of the transverse modes of stripes, β =
. Therefore, the integration up to the second order gives 
where the induced incipient temporal phase stiffness is
(∆τ ) 
where 
So the quantum critical point(QCP) is given by
, above which lies the quantum critical region where physical quantities obey scaling laws with T . On the SC ordered side the crossover temperature becomes the transition temperature corresponding to the well-known KT transition [22] . The phase diagram is shown in Fig.1(a) Fig.1(b) 
